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(54) DIELECTRIC ANTENNA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact dielectric antenna 
which can be mounted to a circuit board, and has a wide and available 
frequency band width. 

SOLUTION: An antenna element 13, which is resonant with a first 
frequency within a specified frequency band and of which the impedance 
of single feeding point is about 100 ohms, for example, and an antenna 
element 14 which is resonant to a second frequency different from the 
first frequency within the same frequency band and of which impedance 
of single feeding point is about 100 ohms, are laminated in a body 1 1 
made of dielectric ceramic material, and the feeding points of the antenna 
elements 13 and 14 are connected with the same external terminal 12b. A 
dielectric antenna 10 has a structure. Therefore, the impedance of 
feeding point of the external terminal 12b becomes 50 ohms, and the 
frequency band width showing low reflection loss is expanded. 
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m& r > ?- -r ac c > r > tc *$ i > r 
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[0018] ztc. m&m6-c&, m^m 1 caetftoR 

a#*ft *ft©ftJBH48a <t l r asE 3 ti r t > &4>& < 



^12002-100915 
4 

[ooi9]grn*7>fttcj;nft ^a<<tfc2 
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[0 0 3 1 ] BS2 1 b(D±ffiJcffM3n/cT>^^x 
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& e ag^ft2 3 a CD— »tt|^»S 2 2 b 
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&CaS«{*2 3 hOfftffiiC«^m<*2 3 i O— ffl^iSftCC 
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M>h25^, w1^(D2§m<*:2 5a-25 i j&>6& 
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ftxN > h 2 3£tiJ&-r&2fm{*2 3 h, 2 3 
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[003 9] ^/c, Ifi3 lb, 3 1 cCD^ft^ftCOj- 40 
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W^n, K&3 1 d©±BBK««Mffl5»W*3 5 a 

a«3 1 dC7)MMCCti*I[515ggS^CO^^CC^^UT 

[0 04 0] g^3 1 b0±KM^/c7>ftx 
> h 3 3tt, ^t£0^1tf*3 3 a-3 3 i 
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[0 04 1 ] mnfc3 3 a W^IHJ«^3 2a, 32b^ 

mzti, ^<d— mtmnw3 3 f *ftLx&m&£tj:z> 

?fgP5g^-3 2 bCC««fc3tiri»S. 3 6fC, aSH{*3 3 
a(D— SCc«3^«;tcaMi3nyfci»m*3 3g, 33 
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[004 3]IS3 1 c<D±mtC%m2titcT>Ti-X- 
> h 3 4tt, SK©Slft3 4a-34f tffiMffi 
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2. 5GHzrai$nri^ 0 

[0 044] 34a WW«tt3 3 a iC««*&^ 

<£5ocieH3*i fc ^cd— $s«2gnte3 4 f 

££fr£#SB*g^3 2 bfc^3 4±*teffij^*«f* 
3 4 grCcg^34rct>£ 0 $/c, z»mf4c3 4 aOfftigCc 
«2S»f*3 4b-34 ef}m&<DmicmnW3 4 aCDg 
ft (c M L X Kfi IpJ *6fT L X m If Z J: 5 CC 3 

[0 04 5] X$g3 1 d©±i{C[JiSf*3 4 g iH» 
tt<Da»Sft 3 5a^ 3 4 s £ mtt £ <£ 5 CC^C^ 

en, ^o— fflni22cc*jiir^*3 5 b*ftLxmi&m 

C0^SBS^3 2 aCC»»3tiTl^ B 

[o 04 6 ] iris<o»^t*r>^^3 ou. mimfm 

1 ^t7>rtxu^>F 3 3 t^m±j 
>f-^'>xx 2 ^1*7>rtxu^> h 3 4 
m&Ltck<DXfoZ?c&>, 0 9 ic^-TJ: 5 > 
tT- ^> X X 0 ^r^To ^SBft^- 3 2b (CfeWSteS* 
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nlffi 0 i 0 ccfci^r, ( »; ^5?- 

>P^) %0:ls^<D l affiDK l 0 d B£*SU*m>4. 
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< 



t 

I 



1 



(6) 



[ o o 4 9 ] m 1 1 (Dmm&mttew &mm#T 
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b, 41 c£fiJiu/c;£ft£WU ^cdsi^ci^t 

^2o(DffliJSi(D-^C^fa5ST4 2 a^l£tte>ft, 
<DjIW^6(WOM^^^T^§P^T-4 2 b&mih 
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^^>t'-y>XW)iiffil 0 0QicR£3ftT«,> 
4„ MM » 4 3 aM£m££*4if9$ST4 2 b (Cffitt 

[0 0 5 2] mnfc4 3 b if «SS^-4 2 c sW&sS;* 

ft t c > 4 #t l r Ttf cc isg ^ ft * <d— m&m 

MW4 3 aCCg^3ft-tl>£ 0 ^mft 4 3 b QffeffiSU* 
39^1* 4 3c-43 g^|B^oji@{C29mft4 3 b ©fi^ 
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^Ift^tc 7>rtxl/^>F44«7>rt 
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fr4„ BP^. 7>ftx^> h 4 3&C*tOT 9 OKU 
$£3 -tffc&^CT^T^x > h 4 4^iea?ftTl^ 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It consists of a body which consists of one or more dielectric layers by which the 
conductor was prepared in the front face, and one or more external terminals prepared in the 
outside surface of this body. While having two or more antenna elements currently formed with said 
conductor and connecting the feeding point of each antenna element to said external terminal Each 
resonance frequency of at least two antenna elements is a dielectric antenna characterized by being 
set as the frequency from which it differs in the same frequency band. 

[Claim 2] The dielectric antenna according to claim 1 characterized by connecting the feeding point 
of two or more antenna elements to the same external terminal. 

[Claim 3] The dielectric antenna according to claim 1 characterized by having both the antenna 
element which has an inductive impedance in the feeding point if independent, and the antenna 
element which has a capacitive impedance in the feeding point if independent. 
[Claim 4] At least two antenna elements are dielectric antennas according to claim 1 characterized 
by being arranged so that the radiation directions of an electric wave may differ. 
[Claim 5] The dielectric antenna according to claim 4 characterized by having two antenna elements 
arranged so that the radiation directions of an electric wave may differ 90 degrees. 
[Claim 6] The dielectric antenna according to claim 1 characterized by equipping a different 
frequency in at least two antenna elements to which the frequency from which it differs in the 1st 
frequency band is set as each resonance frequency, and the 2nd different frequency band from said 
1 st frequency band with at least two antenna elements set up as each resonance frequency. 
[Claim 7] The independent feeding point impedance of the antenna element by which the frequency 
in said same frequency band is set as resonance frequency is a dielectric antenna according to 
claim 1 characterized by being set as the value to which the feeding point impedance when 
connecting the feeding points of this antenna element becomes almost equal to the RF I/O 
impedance of the RF circuit used as the candidate for connection. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dielectric antenna used for pocket mold 

telephone or pocket mold wireless radios. 

[0002] 

[Description of the Prior Art] The small lightweight-ization is demanded as the spread of pocket 
mold telephone or pocket mold wireless radios progresses in recent years. Although the 
miniaturization of the various electronic parts which made the semiconductor integrated circuit the 
start is progressing quickly, an antenna becomes the hindrance of a miniaturization about a radio 
device. As everyone knows, an antenna is the entrance of an electromagnetic wave, and if it is not 
resonating in the frequency to be used, effectiveness will fall extremely. Since 1/2 wave of die 
length of an operating frequency is needed in the case of the usual dipole antenna, a miniaturization 
is very difficult. For this reason, various devices about the miniaturization of an antenna are 
proposed. 

[0003] For example, while making the configuration of an antenna small by turning up an antenna 
element so that it may become parallel substantially along the direction of a long picture, it 
constitutes from an antenna indicated by JP,10-13135,A so that it may resonate to two frequency 
bands. 

[0004] Moreover, with the antenna indicated by JP,1Q-229304,A, by forming an antenna element in 
the front face of a dielectric substrate, while attaining the further miniaturization, it is devising so 
that it can mount and use for the circuit board easily. 
[0005] 

[Problem(s) to be Solved by the Invention] However, increase and diversification of a pocket mold 
radio device of a function are desired, and in order to realize this, components mark sometimes 
increase plentifully. For this reason, in order to attain the miniaturization of a device, there is the 
need of attaining the further miniaturization of electronic parts, especially the further miniaturization 
of an antenna. 

[0006] Furthermore, since the large frequency band of an ultrashort-wave band is used in pocket 

mold telephone, the antenna which has usable large frequency bandwidth is needed. 

[0007] The purpose of this invention is that can mount and use for the circuit board in view of the 

above-mentioned trouble, and usable frequency bandwidth offers a large small dielectric antenna. 

[0008] 

[Means for Solving the Problem] This invention in order to attain the above-mentioned purpose in 
claim 1 It consists of a body which consists of one or more dielectric layers by which the conductor 
was prepared in the front face, and one or more external terminals prepared in the outside surface 
of this body. While having two or more antenna elements currently formed with said conductor and 
connecting the feeding point of each antenna element to said external terminal Each resonance 
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frequency of at least two antenna elements proposes the dielectric antenna set as the frequency 
from which it differs in the same frequency band. 

[0009] According to this dielectric antenna, two or more antenna elements are prepared in said 
body, and the feeding point of each antenna is connected to the same external terminal or a 
different external terminal. Furthermore, at least two antenna elements are set up so that it may 
resonate in the frequency from which it differs in the same frequency band. For example, on the 
frequency to which reflection loss becomes large in one antenna element in this antenna element in 
said frequency band, it is set up so that the reflection loss of other antenna elements may become 
small. Therefore, the small frequency range of reflection loss is expandable in said frequency band 
by using these two or more antenna elements. 

[0010] Moreover, in claim 2, the dielectric antenna by which the feeding point of two or more 
antenna elements is connected to the same external terminal is proposed in a dielectric antenna 
according to claim 1. 

[001 1] since the feeding point of two or more antenna elements is connected to the same external 
terminal according to this dielectric antenna — this — said two or more antennas can be used for 
coincidence through one external terminal. 

[0012] Moreover, in claim 3, a dielectric antenna equipped with both the antenna element which has 
an inductive impedance in the feeding point if independent, and the antenna element which has a 
capacitive impedance in the feeding point if independent is proposed in a dielectric antenna 
according to claim 1 . 

[0013] According to this dielectric antenna, since it has both the antenna element which has an 
inductive impedance in the feeding point if independent, and the antenna element which has a 
capacitive impedance in the feeding point if independent, when the feeding point of these antenna 
elements is connected, the reflection loss in this feeding point is reduced. 

[0014] Moreover, in claim 4, at least two antenna elements propose the dielectric antenna arranged 
so that the radiation directions of an electric wave may differ in a dielectric antenna according to 
claim 1. 

[0015] Since according to this dielectric antenna it has two or more antenna elements so that the 
radiation directions of an electric wave may differ, the antenna element to be used is chosen, an 
electric wave can be emitted in the specific direction, or an electric wave can be emitted in two or 
more directions at coincidence using said two or more antenna elements. 

[0016] Moreover, in claim 5, the dielectric antenna which has two antenna elements arranged so 
that the radiation directions of an electric wave may differ 90 degrees is proposed in a dielectric 
antenna according to claim 4. 

[0017] According to this dielectric antenna, since at least two antenna elements are arranged so 
that the radiation directions of an electric wave may differ 90 degrees, transmission and reception 
of an electric wave can compensate a difficult direction with them by other antenna elements with 
the antenna element of 1 . Thereby, aggravation of the transceiver condition of the electric wave by 
the busy condition of electronic equipment which carried arrangement of a dielectric antenna and 
this dielectric antenna is controlled. 

[0018] Moreover, in claim 6, the dielectric antenna with which a different frequency in at least two 
antenna elements to which the frequency from which it differs in the 1st frequency band is set as 
each resonance frequency, and the 2nd different frequency band from said 1st frequency band is 
equipped with at least two antenna elements set up as each resonance frequency is proposed in a 
dielectric antenna according to claim 1. 

[0019] According to this dielectric antenna, it is set up so that at least two antenna elements may 
resonate in the frequency from which it differs in the 1st frequency band, and it is set up so that at 
least two antenna elements may resonate in a different frequency in the 2nd frequency band. For 
this reason, it can set up so that reflection loss may become small in other antenna elements on the 
frequency to which reflection loss becomes large in one antenna element in the antenna element 
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which has resonance frequency in said 1st frequency band, and the small frequency range of 
reflection loss can be expanded in said 1st frequency band by using together these antenna 
elements that have resonance frequency in said 1 st frequency band. Furthermore, it can set up so 
that reflection loss may become small in other antenna elements on the frequency to which 
reflection loss becomes large in one antenna element in the antenna element which has resonance 
frequency in said 2nd frequency band, and the small frequency range of reflection loss can be 
expanded in said 2nd frequency band by using together these antenna elements that have 
resonance frequency in said 2nd frequency band. Therefore, the electric wave of two different 
frequency bands using one dielectric antenna can be transmitted and received. 
[0020] Moreover, in claim 7, the independent feeding point impedance of the antenna element by 
which the frequency in said same frequency band is set as resonance frequency proposes the 
dielectric antenna set as the value to which the feeding point impedance when connecting the 
feeding points of this antenna element becomes almost equal to the RF I/O impedance of the RF 
circuit used as the candidate for connection in a dielectric antenna according to claim 1 . 
[0021] Since the feeding point impedance when carrying out parallel connection of the feeding point 
of each antenna element is almost equal to the RF I/O impedance of a RF circuit according to this 
dielectric antenna, parallel connection of the feeding point of each antenna element can be carried 
out, each antenna element can be used for coincidence, and low reflection loss can be acquired, 
without preparing an impedance matching circuit etc. outside at this time. 
[0022] 

[Embodiment of the Invention] Hereafter, based on a drawing, an example is given and 1 operation 
gestalt of this invention is explained. 

[0023] The appearance perspective view and drawing 2 which show a dielectric antenna [ in / in 
drawing 1 / the 1 st operation gestalt of this invention ] are the decomposition perspective view. In 
drawing, 10 is a dielectric antenna, it has the body 1 1 which carried out the laminating of the 
insulating plate-like substrates (a substrate is only called hereafter) 11a, 11b, and 1 1c which consist 
of a dielectric ceramic ingredient, and the external terminals 12a, 12b, and 12c are formed in the one 
side face. Moreover, the conductor which forms antenna elements 13 and 14 is prepared in each top 
face of substrate 1 1 b and lower layer substrate 1 1 c of an interlayer. Moreover, although not 
illustrated, two or more dummy electrodes are formed in the rear face of substrate 11c of the 
lowest layer so that soldering immobilization can be stabilized and carried out at the time of 
mounting to the parent circuit board. 

[0024] The antenna element 13 formed in the top face of substrate 11b consists of band-like 
conductors 13a-13i, it is the element generally called the reverse female mold antenna, for example, 
resonance frequency is set as 2.4GHz, and feeding point impedance is set as about 100 ohms. It 
turns up and connects with the other end of conductor 13a by which the end was connected to 
external terminal 12b used as the feeding point so that Conductors 13b-13g may move in a zigzag 
direction in order of description. Moreover, with the side by which Conductors 13b-13g have been 
arranged bordering on conductor 13a, Conductors 13h and 13i are formed in the opposite side, and 
the end which is 13h of conductors is connected to the right angle in the longitudinal direction pars 
intermedia of conductor 1 3a. Furthermore the end of conductor 1 3i is connected to the other end of 
13h of conductors at a right angle, and the other end of conductor 13i is connected to external 
terminal 12a used as an earth terminal. 

[0025] The antenna element 14 formed in the top face of substrate 11c consists of band-like 
conductors 14a-14i, it is the element generally called the reverse female mold antenna, for example, 
resonance frequency is set as 2.5GHz and feeding point impedance is set as about 100 ohms. It 
turns up and connects with the other end of conductor 14a by which the end was connected to 
external terminal 12b used as the feeding point so that Conductors 14b-14g may move in a zigzag 
direction in order of description. These conductors 14b-14g are arranged at the side by which the 
conductors 13h and 13i which constitute the above-mentioned antenna element 13 are arranged. 
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Moreover, Conductors 14h and 14i are formed in the opposite side bordering on conductor 14a f and 
the end which is 14h of conductors is connected to the right angle in the longitudinal direction pars 
intermedia of conductor 1 4a. Furthermore the end of conductor 1 4i is connected to the other end of 
1 4h of conductors at a right angle, and the other end of conductor 1 4i is connected to external 
terminal 12c used as an earth terminal. 

[0026] Since the feeding point of two antenna elements 13 and 14 is connected to the same 
external terminal 12b as the above-mentioned dielectric antenna 10 is shown in drawing 3 , the 
feeding point impedance in external terminal 12b is set to 50 ohms generally set as the RF I/O 
impedance of a RF transceiver circuit. 

[0027] Moreover, as shown in drawing 4 , the reflection loss of a dielectric antenna 10 becomes 
what compounded the reflection loss of each antenna elements 13 and 14. For this reason, use in 
breadth and a broadband is attained by the frequency bandwidth which shows low reflection loss 
compared with the case where each antenna elements 13 and 14 are used independently. In drawing 
4 , an axis of ordinate expresses reflection loss (return loss), and the 1 graduation expresses 10dB. 
Moreover, an axis of abscissa expresses a frequency and the 1 graduation expresses 100MHz. 
Curve A is a characteristic curve in 50-ohm system independent [ antenna element 13 ], Curve B is 
a characteristic curve in 50-ohm system independent [ antenna element 14 ], and Curve C is a 
characteristic curve in 50-ohm system of a dielectric antenna 1 1 . Thus, according to this operation 
gestalt, in the frequency band which serves as a candidate for use as shown in a characteristic 
curve C, usable bandwidth is expandable. 

[0028] Furthermore, since the laminating of each substrates 1 1 a— 1 1c is carried out and the body 1 1 
is formed, a body 1 1 can be formed small and the miniaturization of the electronic equipment using 
this dielectric antenna 10 can be attained. 

[0029] Next, the 2nd operation gestalt of this invention is explained. 

[0030] Drawing 5 is the decomposition perspective view showing the dielectric antenna in the 2nd 
operation gestalt. In drawing, 20 is a dielectric antenna, it has the body which carried out the 
laminating of the insulating plate-like substrates (a substrate is only called hereafter) 21a, 21b, 21c, 
and 21 d which consist of a dielectric ceramic ingredient, and the external terminals 22a, 22b, and 
22c are formed in the one side face. Moreover, the conductor which forms antenna elements 23, 24, 
and 25 is prepared in each other substrates [ except substrate 21a of the maximum upper layer / 
21 b— 21 d ] top face. Furthermore, although not illustrated, two or more dummy electrodes are 
formed in the rear face which is 21 d of substrates of the lowest layer so that soldering 
immobilization can be stabilized and carried out at the time of mounting to the parent circuit board. 
[0031] The antenna element 23 formed in the top face of substrate 21b consists of band-like 
conductors 23a-23i, it is the element generally called the reverse female mold antenna, for example, 
resonance frequency is set as 2.4GHz, and feeding point impedance is set as about 150 ohms. It 
connects with external terminal 22b used as the feeding point, and the end of conductor 23a is 
connected with the other end so that Conductors 23b-23g may be moved in a zigzag direction and 
prolonged in the direction of a right angle to conductor 23a in order of description. Moreover, with 
the side by which Conductors 23b-23g have been arranged bordering on conductor 23a, Conductors 
23h and 23i are formed in the opposite side, and the end which is 23h of conductors is connected to 
the right angle in the longitudinal direction pars intermedia of conductor 23a. Furthermore the end of 
conductor 23i is connected to the other end of 23h of conductors at a right angle, and the other 
end of conductor 23i is connected to external terminal 22a used as an earth terminal. 
[0032] The antenna element 24 formed in the top face of substrate 21c consists of band-like 
conductors 24a~24f, it is the element generally called the monopole antenna, for example, resonance 
frequency is set as 2.45GHz and feeding point impedance is set as about 150 ohms. Conductor 24a 
is arranged so that it may become parallel to conductor 23a, and it connects with external terminal 
22b used as the feeding point, and the end is connected with the other end so that Conductors 
24b-24f may be moved in a zigzag direction and prolonged in the longitudinal direction of conductor 
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24a in order of description. 

[0033] The antenna element 25 formed in the top face of 21 d of substrates consists of band-like 
conductors 25a-25i f it is the element generally called the reverse female mold antenna, for example, 
resonance frequency is set as 2.5GHz and feeding point impedance is set as about 150 ohms. 
Conductor 25a is arranged so that it may become parallel to conductor 23a, and it connects with 
external terminal 22b used as the feeding point, and the end is connected with the other end so that 
Conductors 25b-25g may be moved in a zigzag direction and prolonged in the direction of a right 
angle to conductor 25a in order of description. These conductors 25b-25g are arranged at the side 
by which the conductors 23h and 23i which constitute the above-mentioned antenna element 23 are 
arranged. Moreover, Conductors 25h and 25i are formed in the opposite side bordering on conductor 
25a, and the end which is 25h of conductors is connected to the right angle in the longitudinal 
direction pars intermedia of conductor 25a. Furthermore the end of conductor 25i is connected to 
the other end of 25h of conductors at a right angle, and the other end of conductor 25i is connected 
to external terminal 22c used as an earth terminal. 

[0034] Since the above-mentioned dielectric antenna 20 is connected to external terminal 22b with 
the same feeding point of three antenna elements 23, 24, and 25, the feeding point impedance in 
external terminal 22b is set to 50 ohms generally set as the RF I/O impedance of a RF transceiver 
circuit. 

[0035] Moreover, the reflection loss of a dielectric antenna 20 becomes what compounded the 
reflection loss of each antenna elements 23, 24, and 25. For this reason, use in breadth and a 
broadband is attained by the frequency bandwidth which shows low reflection loss compared with 
the case where each antenna elements 23, 24, and 25 are used independently. 
[0036] Furthermore, since the laminating of each substrates 21a-21d is carried out and the body is 
formed, a body can be formed small and the miniaturization of the electronic equipment using this 
dielectric antenna 20 can be attained. 

[0037] Next, the 3rd operation gestalt of this invention is explained. 

[0038] Drawing 6 is the decomposition perspective view showing the dielectric antenna in the 3rd 
operation gestalt. In drawing, 30 is a dielectric antenna, it has the body which carried out the 
laminating of the insulating plate-like substrates (a substrate is only called hereafter) 31a, 31b, 31c, 
and 31 d which consist of a dielectric ceramic ingredient, and the external terminals 32a and 32b are 
formed in one side face of a body. 

[0039] Moreover, the conductor which forms antenna elements 33 and 34 is prepared in each top 
face of Substrates 31b and 31c, and conductor 35a for touch-down is prepared in the top face of 
31 d of substrates. Furthermore, although not illustrated, two or more dummy electrodes are formed 
in the rear face which is 31 d of substrates of the lowest layer so that soldering immobilization can 
be stabilized and carried out at the time of mounting to the parent circuit board. 
[0040] The antenna element 33 formed in the top face of substrate 31b consists of band-like 
conductors 33a-33i, and it is the element generally called the reverse female mold antenna, and has 
an inductive impedance in the feeding point, for example, resonance frequency is set as 2.4GHz. 
[0041] Conductor 33a is arranged so that it may extend in parallel to the side face of a body in 
which the external terminals 32a and 32b are formed, and the end is connected to external terminal 
32b which becomes the feeding point through 33f of conductors. Furthermore, it connects with 
external terminal 32a for touch-down through the conductors 33g, 33h, and 33i connected with the 
end of conductor 33a in the shape of a KO typeface. 

[0042] Moreover, it connects with the other end of conductor 33a so that Conductors 33b-33e may 
be moved in a zigzag direction and prolonged in the direction of a right angle to the longitudinal 
direction of conductor 33a in order of description. 

[0043] The antenna element 34 formed in the top face of substrate 31c consists of band-like 
conductors 34a-34f and 34g of conductors of the shape of a rectangle which has predetermined 
area, and it is the element generally called the reverse female mold antenna, and has a capacitive 
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impedance in the feeding point, for example, resonance frequency is set as 2.5GHz. 
[0044] Conductor 34a is arranged so that it may lap with conductor 33a mostly, and the end is 
connected to 34g of rectangle-like conductors with connection **** at external terminal 32b which 
becomes the feeding point through 34f of conductors. Moreover, it connects with the other end of 
conductor 34a so that Conductors 34b-34e may be moved in a zigzag direction and prolonged in the 
direction of a right angle to the longitudinal direction of conductor 34a in order of description. 
[0045] Conductor 35a of the shape of 34g of conductors and isomorphism is prepared in the top 
face of 31 d of substrates so that it may lap with 34g of conductors, and in the 1 side side, it 
connects with external terminal 32a for touch-down through conductor 35b. 

[0046] It shows the feeding point impedance X0 as shown in drawing 9 in order to carry out parallel 
connection of the antenna element 33 which shows the inductive impedance X1 in the feeding point, 
and the antenna element 34 which shows the capacitive impedance X2 if the above-mentioned 
dielectric antenna 30 is independent as shown in drawing 7 and drawing 8 R> 8. The feeding point 
impedance in external terminal 32b is set as 50 ohms generally set as the RF I/O impedance of a 
RF transceiver circuit. Therefore, as shown in drawing 10 , the reflection loss of a dielectric antenna 
30 becomes what compounded the reflection loss of each antenna elements 33 and 34, and use in 
breadth and a broadband is attained by the frequency bandwidth which shows low reflection loss 
compared with the case where each antenna elements 33 and 34 are used independently. In drawing 
10 , an axis of ordinate expresses reflection loss (return loss), and the 1 graduation expresses 10dB. 
Moreover, an axis of abscissa expresses a frequency and the 1 graduation expresses 200MHz. 
[0047] Furthermore, since the laminating of each substrates 31a-31d is carried out and the body is 
formed, a body can be formed small and the miniaturization of the electronic equipment using this 
dielectric antenna 30 can be attained. 

[0048] Next, the 4th operation gestalt of this invention is explained. 

[0049] Drawing 1 1 is the decomposition perspective view showing the dielectric antenna in the 4th 
operation gestalt In drawing, 40 is a dielectric antenna, it has the body which carried out the 
laminating of the insulating plate-like substrates (a substrate is only called hereafter) 41a, 41b, and 
41c which consist of a dielectric ceramic ingredient, and external terminal 42a is prepared in one 
side of two side faces which adjoin mutually [ a body ], it applies to the side face of another side 
from one side face, external terminal 42b is prepared, and external terminal 42c is further prepared 
in the side face of another side. 

[0050] Moreover, the conductor which forms antenna elements 43 and 44 is prepared in each top 
face of other substrates 41b and 41c except substrate 41a of the maximum upper layer. 
Furthermore, although not illustrated, two or more dummy electrodes are formed in the rear face of 
substrate 41c of the lowest layer so that soldering immobilization can be stabilized and carried out 
at the time of mounting to the parent circuit board. 

[0051] The antenna element 43 formed in the top face of substrate 41b consists of band-like 
conductors 43a-43i, it is the element generally called the reverse female mold antenna, for example, 
resonance frequency is set as 2.4GHz, and feeding point impedance is set as about 100 ohms. 
Conductor 43a is connected to external terminal 42b used as the feeding point. 
[0052] Conductor 43b is arranged in parallel to the side face of a body in which external terminal 
42c is formed, and the end is connected to conductor 43a. It connects with the other end of 
conductor 43b so that Conductors 43c-43g may be moved in a zigzag direction and prolonged in the 
longitudinal direction of conductor 43b in order of description. 

[0053] 43h of conductors is arranged in parallel to the side face of a body in which external terminal 
42a is formed, the end is connected to conductor 43a, and the other end is connected to external 
terminal 42a for touch-down through conductor 43i. 

[0054] The antenna element 44 formed in the top face of substrate 41c consists of band-like 
conductors 44a-44i, it is the element generally called the reverse female mold antenna, for example, 
resonance frequency is set as 2.4GHz, and feeding point impedance is set as about 100 ohms. 
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Conductor 44a is connected to external terminal 42b which is arranged so that it may lap with the 
above-mentioned conductor 43a, and becomes the feeding point. 

[0055] Conductor 44b is arranged in parallel to the side face of a body in which external terminal 
42a is formed, and the end is connected to conductor 44a. It connects with the other end of 
conductor 44b so that Conductors 44c-44g may be moved in a zigzag direction and prolonged in the 
longitudinal direction of conductor 44b in order of description. 

[0056] 44h of conductors is arranged in parallel to the side face of a body in which external terminal 
42c is formed, the end is connected to conductor 44a, and the other end is connected to external 
terminal 42c for touch-down through conductor 44i. 

[0057] In the above-mentioned dielectric antenna 40, the radiation pattern of the electric wave of 
an antenna element 43 shows directivity in the direction of a right angle to the die-length direction 
of conductor 43b, as shown in drawing 12 . Moreover, although an antenna element 44 is the almost 
same configuration as an antenna element 43, arrangement of the conductors 44a-44i which 
constitute an antenna element 44 differs. That is, the antenna element 44 is arranged in the location 
rotated 90 degrees to the antenna element 43. For this reason, as shown in drawing 1 3 , the 
directive directions which the radiation pattern 52 of the directive direction which the radiation 
pattern 51 of the electric wave of an antenna element 43 shows, and the electric wave of an 
antenna element 44 shows differ 90 degrees. Therefore, in the direction in which gain is not acquired 
by one antenna element 43, gain can be acquired by the antenna element 44 of another side. 
[0058] Moreover, since the feeding point impedance of two antenna elements 43 and 44 independent 
[ each ] is set as about 100 ohms, the feeding point impedance in external terminal 42b is set to 50 
ohms generally set as the RF I/O impedance of a RF transceiver circuit. Therefore, the reflection 
loss of a dielectric antenna 40 becomes what compounded the reflection loss of each antenna 
elements 43 and 44, and use in breadth and a broadband is attained by the frequency bandwidth 
which shows low reflection loss compared with the case where each antenna element 43,434 is used 
independently. 

[0059] Furthermore, since the laminating of each substrates 41a-41c is carried out and the body is 
formed, a body can be formed small and the miniaturization of the electronic equipment using this 
dielectric antenna 40 can be attained. 

[0060] In addition, it does not pass over each operation gestalt mentioned above in one example of 
the invention in this application, and the invention in this application is not limited only to these 
operation gestalten. 

[0061] For example, it cannot be overemphasized that it is set up equally to the I/O impedance of 
the RF circuit which the impedance in the external terminal used as the feeding point is not limited 
to 50 ohms, and connects the dielectric antenna of the invention in this application. 
[0062] Moreover, four or more antenna elements may be prepared and these feeding points may be 
connected to the same external terminal. 

[0063] Moreover, the dielectric antenna which connected the feeding point of each antenna element 
to an external terminal different, respectively is constituted, and you may make it connect the 
external terminals connected at the feeding point of each antenna element in the parent circuit 
board set as the mounting object of this dielectric antenna. 

[0064] Moreover, the dielectric antenna containing two or more antennas which come to carry out 
parallel connection of the two or more antenna elements may be constituted. In this case, as for a 
different frequency band, for example, one side, another side may set the resonance frequency of 
each antenna as the frequency of a 1.8GHz band with a 900MHz band. 

[0065] Moreover, although the female mold antenna and the monopole antenna were used as an 
antenna element with the above-mentioned operation gestalt, the antenna of the type of those 
other than this may be used. 

[0066] moreover, although the body which carried out the laminating of two or more substrates was 
constituted from an above-mentioned operation gestalt, the dielectric antenna which prepared two 
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or more antenna elements only in one field of one substrate may be constituted, or the dielectric 
antenna which the front rear face of one substrate was alike, respectively, and prepared the antenna 
element may be constituted. 
[0067] 

[Effect of the Invention] As explained above, according to the dielectric antenna of this invention 
according to claim 1, it is set up on the frequency to which reflection loss becomes large in one 
antenna element in an antenna element in the same frequency band so that the reflection loss of 
other antenna elements may become small. Therefore, the small frequency range of reflection loss is 
expandable in said frequency band by using these two or more antenna elements. 
[0068] Moreover, according to the dielectric antenna according to claim 2, since the feeding point of 
two or more antenna elements is connected to the same external terminal in addition to the above- 
mentioned effectiveness, said two or more antennas can be used for coincidence through one 
external terminal. 

[0069] Moreover, since according to the dielectric antenna according to claim 3 in addition to the 
above-mentioned effectiveness it has both the antenna element which has an inductive impedance 
in the feeding point, and the antenna element which has a capacitive impedance if independent, 
when the feeding point of these antenna elements is connected, the reflection loss in this feeding 
point can be reduced. 

[0070] Moreover, since according to the dielectric antenna according to claim 4 in addition to the 
above-mentioned effectiveness two or more antenna elements were prepared so that the radiation 
directions of an electric wave might differ, the antenna element to be used is chosen, an electric 
wave can be emitted in the specific direction, or an electric wave can be emitted in two or more 
directions at coincidence using said two or more antenna elements. 

[0071] Moreover, according to the dielectric antenna according to claim 5, since transmission and 
reception of an electric wave can compensate a difficult direction by other antenna elements with 
the antenna element of 1 in addition to the above-mentioned effectiveness, aggravation of the 
transceiver condition of the electric wave by the busy condition of electronic equipment which 
carried arrangement of a dielectric antenna and this dielectric antenna can be controlled. 
[0072] Moreover, while being able to transmit and receive [ according to the dielectric antenna 
according to claim 6 ] the electric wave of two different frequency bands using one dielectric 
antenna in addition to the above-mentioned effectiveness, the bandwidth which can acquire low 
reflection loss in each frequency band is expandable. 

[0073] Moreover, according to the dielectric antenna according to claim 7, in addition to the above- 
mentioned effectiveness, parallel connection of the feeding point of each antenna element can be 
carried out, each antenna element can be used for coincidence, and low reflection loss can be 
acquired, without preparing an impedance matching circuit etc. outside at this time. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 6] 
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[Drawing 13] 
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